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A METHOD AND A DEVICE FOR CONTROLLING AMPLIFICATION OF A 
SIGNAL EMITTED BY A MOBILE TERMINAL AND INCREASING THE AUTONOMY 

OF THE MOBILE TERMINAL 
CROSS-REFERENCE TO RELATED APPLICATIONS 
5 This application is based on French Patent Application No. 00 11 120 filed 

August 31 , 2000, the disclosure of which is hereby incorporated by reference thereto 
in its entirety, and the priority of which is hereby claimed under 35 U.S.C. §119. 
BACKGROUND OF THE INVENTION 
Field of the invention 

10 The present invention relates to wireless terminals, such as mobile 

telephones, and more particularly to a method and a device for controlling 
amplification of the signal emitted by a mobile terminal and reducing the power 
drawn from the power supply battery of the terminal. 
Description of the prior art 

□ 15 Mobile telephones include a power amplifier in order to be able to transmit a 
® signal of sufficient power during calls. 

q To send and receive calls, each telephone must be connected continuously 

S3 to a fixed terminal. The greater the distance from the telephone to the fixed terminal, 

S the higher the power required. 

□ 20 According to the specifications of the Global System for Mobile 
^ communications (GSM), a terminal operating on the GSM network must be able to 

transmit a maximum power of 33 dBm. The maximum power can be reduced to 
30.5 dBm in the event of extreme conditions, i.e. if the battery voltage is low. 

Thus if the telephone is very far away from the fixed terminal to which it is 
25 connected, the latter will cause the telephone to transmit at maximum power in order 
to ensure correct operation. 

However, the higher the required transmitted power, the greater the 
amplification required in the terminal, and therefore the greater the load on the 
battery of the terminal. This leads to high power consumption from the battery and 
30 therefore a significant reduction in the autonomy of the telephone. 

Against this background, an object of the present invention is to alleviate 
the above drawback by proposing a method and a device for amplifying a signal 
emitted by a mobile terminal and which reduce the power drawn from the battery of 
the terminal. 
35 SUMMARY OF THE INVENTION 
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To this end, in accordance with the invention, a method of controlling 
amplification of a signal emitted by a radiocommunication terminal including a power 
amplifier and a power supply battery includes the steps of: 

- detecting the output power of the amplifier and converting the output 
5 power into a detected voltage, 

- comparing the detected voltage with a set point voltage, and 

- adapting the input voltage of the power amplifier as a result of the 
comparison, 

in which method the detected voltage and/or the set point voltage is 
10 rendered dependent on the voltage of the power supply battery before the step of 
comparing the detected voltage with the set point voltage. 

In a first embodiment the detected voltage is increased by a correction 
value dependent on the voltage of the power supply battery. 

In a second embodiment the set point voltage is reduced by a correction 
1 5 value dependent on the voltage of the power supply battery. 

The correction value is preferably a multiple of (Vbat - Vnom) where (Vbat) 
is the voltage of the power supply battery and (Vnom) is the nominal voltage of the 
power supply battery. 

The detected voltage and/or the set point voltage is preferably rendered 
20 dependent on the voltage of the power supply battery only in a range of the output 
power of the amplifier close to 30 dBm. 

The invention also provides a device for controlling amplification of a signal 
emitted by a terminal which includes a power amplifier, means for detecting the 
power at the output of the amplifier and converting the power into a detected 
25 voltage, means for comparing the detected voltage with a set point voltage, means 
for controlling the input voltage of the amplifier, and a power supply battery, which 
device includes means for rendering the detected voltage or the set point voltage 
dependent on the voltage of the power supply battery before comparing the detected 
voltage with the set point voltage. 
30 In a first embodiment the means for taking into account the voltage of the 

power supply battery include a subtractor between the comparator means and the 
power detector and converter means. 

The device advantageously further includes blocking means adapted to 
render the detected voltage or the set point voltage dependent on the voltage of the 
35 power supply battery only in a range of the output power of the amplifier close to 
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30 dBm, and the blocking means preferably include a field-effect transistor. 

In a second embodiment the means for rendering the detected voltage or 
the set point voltage dependent on the voltage of the power supply battery include 
software means only in a range of powers close to 30 dBm. 
5 The invention further provides a radiocommunication terminal including an 

amplification control device according to the invention. 

The invention will be better understood in the light of the following 
description, which relates to illustrative but non-limiting embodiments of the invention 
and is given with reference to the accompanying drawings. 
O 10 BRIEF DESCRIPTION OF THE DRAWINGS 

^ Figure 1 is a block diagram of a device for implementing a prior art method 

£ of controlling amplification of a signal emitted by a mobile terminal. 

j* s Figure 2 is a block diagram of a first embodiment of a device for 

q implementing a method according to the invention. 

■53 15 Figure 3 is a block diagram of a second embodiment of a device for 

^ implementing a method according to the invention. 

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

^ Figure 1 shows diagrammatically a prior art device implementing a method 

p of controlling amplification of a signal emitted by a mobile terminal such as a mobile 

*** 20 telephone. 

The signal is amplified by a power amplifier 1 fed with a constant input 
power (Pin) from a preamplifier (not shown) and delivering an output power (Pout) 
via the antenna 2 of the mobile terminal. 

The device also includes power detecting and converting means 3 at the 
25 output of the power amplifier 1 . The power detecting and converting means 3 detect 
the output power (Pout) of the power amplifier 1 and convert it to a voltage (Vdet) 
corresponding to the voltage detected at the output of the power detecting and 
converting means 3. 

The detected output voltage (Vdet) is then fed to a comparator 4 which can 
30 be of a type known in the art. 

The comparator 4 includes two variable resistors 5a, 5b whose respective 
resistances can be identical, a variable capacitor 6, and an operational amplifier 7, 
one input 7a of which is grounded. 

The two inputs of the comparator 4 are therefore the detected voltage 
35 (Vdet) imaging the power (Pout) at the output of the power amplifier 1 and a set 



4 



point or reference voltage (Vref) obtained in a manner known in the art from a 
digital/analog converter 8. 

The comparator 4 delivers an output voltage (Vs) depending on the result of 
the comparison of (Vdet) and (Vref) to control means 9. 

The control means 9 consist of a control circuit for varying the controlled 
voltage (Vc) at the input of the power amplifier 1 in accordance with the output 
voltage (Vs) of the comparator 4. 

The power amplifier 1 is also connected to a power supply battery 10 
delivering a voltage (Vbat). 

Accordingly, the amplifier 1 draws more or less power from the power 
supply battery 10 according to the amplification to be applied to the signal. In the 
particular case where the mobile terminal is far away from the fixed terminal to which 
it is connected, the emitted power (Pout) must be at a maximum, i.e. at 33 dBm 
according to the recommendations of the GSM standard. 

That maximum power required by the fixed terminal leads to high power 
consumption from the power supply battery 10, significantly reducing the autonomy 
of the mobile terminal (i.e. its talk and standby time before charging the battery). 

Figure 2 is a diagrammatic representation of a first embodiment of a device 
for implementing a method in accordance with the invention of controlling 
amplification of a signal emitted by a mobile terminal. 

Components in figure 2 identical to those of figure 1 retain the same 
reference numbers. 

Thus the device includes the power amplifier 1 , the detector and converter 
means 3, the comparator 4, the control circuit 9 and the power supply battery 10. 

The essential difference compared to the prior art device concerns the 
detection/conversion of the output power (Pout) of the power amplifier 1 . 

In fact, the device according to the invention includes means 1 1 adapted to 
take account of the voltage (Vbat) of the power supply battery 10 when 
detecting/converting the output power of the power amplifier 1 . 

The means 11 include a subtracter module 12 and blocking means 
consisting of a field-effect transistor 13, for example. The term "blocking" means 
that, below a particular power threshold (Pout), the field-effect transistor is not 
conducting and blocks the effect of the subtractor. 

The subtractor module 12 and the field-effect transistor 13 are both 
connected to the circuit between the means 3 for detecting the output voltage of the 




power amplifier 1 and the input of the comparator 4. 

The subtracter module 12 is configured to deliver an output voltage (V'det) 
such that: 

(Vdet) = (Vdet) - K (Vbat - Vnom) 

5 where: 

. (Vdet) is the voltage detected immediately at the output of the detector 
means 3; 

. K is a positive multiplier coefficient; and 
10 . (Vnom) is the nominal voltage of the power supply battery 10. 

O Accordingly, the lower the power supply battery voltage (Vbat), the greater 

the difference (Vbat) - (Vnom). 
£ Taking account of the power supply battery voltage (Vbat) therefore 

■*i reduces the difference between the set point voltage (Vref) and the voltage detected 

q 15 at the output of the detector and converter means 3. 

33 Accordingly, the voltages (V'det) and (Vref) are closer together, the power 

P amplification from (Pin) to (Pout) is lower, and there is less demand on the power 

supply battery 10. 

Because there is less demand on the battery 10, its autonomy is increased 
□ 20 commensurately. 

According to the recommendations of the GSM standard, under certain 
conditions it is possible to emit a maximum power less than that specified (33 dBm), 
in particular if the battery voltage (Vbat) is low. 

The field-effect transistor 13 renders the device operational only for a 
25 particular range of output power (Pout). 

In fact, the field-effect transistor 13 is conducting (and the battery voltage 
(Vbat) is therefore taken into account) only for high values of the output power 
(Pout), for example from 30 dBm. 

Thanks to this configuration, the output power (Pout) of the amplifier 1 
30 depends on the voltage (Vbat) of the battery 10 as soon as the transistor 13 is 
turned on, i.e. as soon as the necessary output power (Pout) reaches a certain level. 

Accordingly, for lower output powers (Pout), the transistor 13 does not 
conduct: the voltage (Vbat) of the power supply battery 10 is then not taken into 
account and the device operates in accordance with the prior art method. 
35 Figure 3 is a diagrammatic representation of a second embodiment of a 
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device for implementing a method in accordance with the invention of controlling 
amplification of a signal emitted by a mobile terminal. 

Once again, components identical to those of figures 1 and 2 retain the 
same reference numbers. 
5 In figure 3, the voltage (Vbat) of the power supply battery is taken into 

account when the set point voltage (Vref) is established. 

The power supply battery voltage (Vbat) is passed through a digital/analog 
converter 14, after which software means 15 which are known in the art employ an 
algorithm to establish a set point voltage (Vref) as a function of the output power 
10 level (Pout) of the amplifier 1 and the power supply battery voltage (Vbat). 

In this embodiment the detected voltage (Vdet) is unchanged. 
Simplifying, the algorithm employed by the software means 15 can be of the 
H 8 following type, for example: 

^ If (Pout) > (Plim), 

m 1 5 Then (Vref) 1 = (Vref) + K' (Vbat - Vnom) 

i_. where: 

C 

03 . (Plim) is a limit value of the output power (Pout) of the amplifier 1 , chosen 

by the manufacturer, 

jSj . (Vref) is the set point voltage when the battery voltage (Vbat) is not taken 

M= 20 into account (i.e. when (Pout) < (Plim)), 

. K' is a positive multiplier coefficient, and 
. (Vnom) is the nominal voltage of the power supply battery 10. 
There is another digital/analog converter 16 at the output of the software 
means 15 to provide the voltage (Vref) or (Vref) 1 . The software means 15 do not 
25 actually operate on these voltages but are used to control them. 

Accordingly, from a limit value (Plim) of the output power (Pout) of the 
amplifier 1 , the set point voltage (Vref) takes a value (Vref) 1 depending on the battery 
voltage (Vbat). 

Because the coefficient K is positive, the modified voltage (Vref) 1 is less 
30 than (Vref), which reduces the difference between the detected voltage (Vdet) and 
the set point voltage (Vref)', as in the first embodiment. 

Because that difference is reduced, the amplification from the input power 
(Pin) to the output power (Pout) is lower. 

There is therefore less demand on the power supply battery 10, increasing 
35 its autonomy. 
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Accordingly, for high powers (for example from 30 dBm), the device takes 
account of the voltage (Vbat) of the power supply battery 10 in order to limit the 
power amplification in order to draw less power from the power supply battery 10. 

Another advantage of the device and the method according to the invention 
is that they prevent saturation of the power amplifier 1 if the mobile terminal is 
relatively close to the fixed terminal to which it is connected, for example. 
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